'\ j PCT/JP99/04526 

i ATE NT COOPERATION TREm IY 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF ELECTION 

(PCT Rule 61.2) 


To: 

Assistant Commissioner for Patents 
United States Patent and Trademark 
Office 
Box PCT 

Washington, D.C.20231 
ETATS-UNIS D'AMERIQUE 

in its capacity as elected Office 


Date of mailing (day/month/year) 
18 April 2000 (18.04.00) 




International application No. 
PCT/JP99/04526 


Applicant's or agent's file reference 
P10-238337TK 


International filing date (day/month/year) 
23 August 1999 (23.08.99) 


Priority date (day/month/year) 
25 August 1998 (25.08.98) 


Applicant 

EJIMA, Takio etal 



1. The designated Office is hereby notified of its election made: 

| X | in the demand filed with the International Preliminary Examining Authority on: 
27 March 2000 (27.03.00) 

| | in a notice effecting later election filed with the International Bureau on: 



2. The election 



X | was 
| | was not 



made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 





Authorized officer 




The International Bureau of WIPO 




34, chemin des Colombettes 


Kiwa Mpay 




1211 Geneva 20, Switzerland 




Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22) 338.83.38 




Form PCT/IB/331 (July 1992) 




JP9904526 



EP 1 108 454 A1 



INTERNATIONAL SEARCH REPORT 


International application No. 




PCT/JP99/04526 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 6 A63H3/36, 63H3/46, 63H9/00 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 6 A63H3/36, 63H3/46, 63H9/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-1999 

Kbkai Jitsuyo Shinan Koho 1971-1999 Jitsuyo Shinan Toroku Koho 1996-1999 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
Y 



JP, Microfilm of the specification and drawings 
annexed to the request of Japanese Utility Model 
Application No. 190024/1983 (Laid-open no. 97067/1985) 
(Kyushu Sekisui Kogyo K.K. , Noriyuki Miura) , 
2 July, 1985 (02.07.85), 
Full text, Figs. 1-7 
Full text, Figs. 1-7 
(Family; none) 

JP, Microfilm of the specification and drawings 
annexed to the request of Japanese Utility Model 
Application No. 132130/1985 (Laid-open no. 39783/1987) 
(Kabushiki Kaisha Takara) , 
10 March, 1987 (10.03.87), 
Full text, Figs. 1-3 
(Family: none) 

JP, 62-53686, A (Kabushiki Kaisha Takara) , 
09 March, 1987 (09.03.87), 
Full text, Figs. 1-4 
(Family: none) 



1,2,4,7,11 
3,5,6,8,10, 
12-32 

3-11,16 



3-11,16 



Further documents are listed in the continuation of Box C. [^] See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E7 earlier document but published on or after the international filing 

date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"Cf document referring to an oral disclosure, use. exhibition or other 



"V document published prior to the international filing date but later 
than the priority date claimed 



T* later document published after the mtcmational Filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the tavention 

"X" document of particular relevance; the claimed invention cannot be 
' considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y* document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent farm' by 



Date of the actual completion of the international search 
19 November, 1999 (19.11.99) 


Date of mailing of the international search report 
30 November, 1999 (30.11.99) 


Name and mailing address of the ISA/ 
Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



EP1 108 454 A1 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP99/04526 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
Y 



JP, Microfilm of the specification and drawings 
annexed to the request of Japanese Utility Model 
Application No. 200584/1986 (Laid-open no. 103685/1988) 
(Kabushiki Kaisha Takara) , 

5 July, 1988 (05.07.88) 
Full text. Figs. 1-2 
Full text. Figs. 1-2 

JP, 5-168772, A (Kabushiki Kaisha Ooike) , 

02 July, 1993 (02.07.93) 

Full text, Figs. 1-7 (Family: none) 

JP, 9-313742, A (Kabushiki Kaisha Bandai) , 
09 December, 1997 (09.12.97) 
Full text, Figs. 1-30, 

6 DE, 19722820, Al 

JP, 5-208077, A (kabushiki Kaisha Bandai) , 

30 August, 1993 (30.08.93) 

Full text. Figs. 1-5 (Family: none) 

JP, 49-18954, A (Yasuta Sato), 

19 February, 1974 (19.02.74) 

Full text, Figs. 1-3 (Family: none) 

JP, 49-18955, A (Yasuta Sato), 

19 February, 1974 (19.02.74) 

Full text, Figs. 1-3 (Family: none) 

JP, 49-18956, A( Yasuta Sato), 

19 February, 1974 (19.02.74) 

Full text, Figs. 1-3 (Family: none) 

JP, 62-68713, A (kabushiki Kaisha Bandai), 

28 March, 1987 (28.03.87) 

Full text, Figs. 1-7 (Family: none) 



18,19 
1-17,20-32 

1-32 



18-32 



18-32 



12-15,17, 
19-26 



12-15, 17, 
19-26 



12-15, 17, 
19-26 



18-32 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 



IIPIHIUlllllllIIPII 

(id EP 1 108 454 A1 

(12) EUROPEAN PATENT APPLICATION 

published in accordance with Art. 158(3) EPC 



(43) 


Date of publication: 


(51) 


mtci. 7 : A63H 3/36, A63H 3/46, 




20.06.2001 Bulletin 2001/25 


Afi^H 9/00 

nuoi i &i \J\J 


(21) 


Application number: 99938585.9 


fQA\ 
V Ho J 


International application number: 


(22) 






PPT/ IPQQ/HA^OK 


Date of filing: 23.08.1999 










1°') 


intern an onai puDiicaiion numoer. 








wo nn/i nRR>i /no onnn fta?^ onnn/no\ 


(84) 


Designated Contracting States: 


(72) 


Inventors: 




AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


• 


EJIMA, Takio 




MC NL PT SE 




Inba-gun, Chiba 285-0925 (JP) 






• 


MATSUOKA, Hirokazu 


(30) 


Priority: 25.08.1998 JP 23833798 




Hiki-gun, Saitama 355-0814 (JP) 




30.03.1999 JP 8973799 








30.07.1999 JP 21642499 


(74) 


Representative: Schmauder, Klaus Dieter et al 








Schmauder & Partner AG 


(71) 


Applicant: Takara Co., Ltd. 




Patentanwalte 




Tokyo 125-8503 (JP) 




Zwangiweg 7 








8038 Zurich (CH) 



(54) ELASTIC DOLL AND PRODUCTION METHOD THEREOF 



(57) An elastic doll capable of being bent at sites 
therein which are to be bent and kept from being bent 
at sites therein which are not to be bent, to thereby be 
deformed in a natural manner and capable of being 
downsized. The elastic doll includes a trunk (1), arms 
(2) and legs (3) in which a skeleton member (7) is em- 
bedded. The skeleton member (7) is constituted by first 
cores (8) made of metal and arranged at sites in the doll 
corresponding to joints and second cores made of rigid 
synthetic resin and arranged at sites in the doll corre- 
sponding to distal ends thereof and positions between 
joints adjacent to each other. The first cores (8) and sec- 
ond cores (9) are connected to each other, wherein the 
first cores (8) are covered with synthetic resin (6a) as 
required. The skeleton member (7) is covered with a 
skin/flesh member (6) made of soft synthetic resin. 
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Description 

Technical Field 

[0001] This invention relates to an elastic doll benda- 
ble at predetermined sites therein and a method for 
manufacturing the same, and more particularly to an 
elastic doll which has a skeleton embedded therein and 
is constructed to be bent at only joints and a method for 
manufacturing the same. 

Background Art 

[0002] Conventionally, a dress-up doll which is adapt- 
ed to be bendable at arms and legs, resulting in the doll 
being deformed into a variety of desired figures and 
which is permitted to put on various dresses for enjoy- 
ment has been accepted by girts. The doll is typically 
constructed in such a manner as shown in Fig. 1A. More 
specifically, it includes a trunk 120, and arms 121 and 
legs 1 22 pivotally connected to the trunk 1 20. The arms 
121 are each formed so as to be bendable about an el- 
bow 123 and the legs 122 are each formed to be bend- 
able about a knee 124. 

[0003] When the conventional doll thus constructed is 
formed in imitation of a girl, wearing of long-sleeved 
clothes on the doll permits bent portions of the doll such 
as shoulders and knees to be out of sight. However, 
when the doll has a skirt worn thereon, it fails to keep 
the knees from sight, so that joints of the knees 124 are 
externally exposed as shown in Fig. 1 B, resulting in the 
doll being rendered unnatural. In order to eliminate such 
a problem, an elastic doll which is made of an elastic 
synthetic resin material and constructed so as to prevent 
exposure of joints was proposed. The elastic doll in- 
cludes a trunk, arms, legs and a head detachably sup- 
ported on the trunk and has a metal core (wire) embed- 
ded therein. More particularly, such an elastic doll, as 
disclosed in Japanese Patent Application Laid-Open 
Publication No. 35277/1988, is so configured that legs 
or arms each include an outer skin layer and a soft resin 
layer arranged in the outer skin layer. Also, a flexible 
core such as a wire is embedded in the soft resin layer. 
Such construction permits plastic deformation of the in- 
ternal core, so that the elastic doll may be bent at a part 
of a body thereof like the human body and kept bent. 
Thus, the doll is held bent while permitting a surface of 
the doll to be soft, to thereby exhibit enhanced reality. 
[0004] Unfortunately, the conventional elastic doll, 
when the core or wire is re-bent into an inverted dog- 
legged shape after it is bent into a dog-legged shape, 
causes both bending operations to be generally carried 
out at different sites therein rather than the same site. 
Thus, a portion of the elastic doll bent once is not re- 
stored to its former state by the re-bending operation, 
resulting in the portion being kept bent. The fact that the 
bending and re-bending are carried out at different sites 
causes problems such as unnatural operation of the 



doll, deformation of arms, a variation in length thereof 
and the like. Further, direct bending of the metal core 
such as a wire or the like causes it to be bent at an acute 
angle into a sharp shape such as an L-shape or a V- 

s shape, unlike a core made of synthetic resin. Thus, 
stress is concentrated at only the bent portion, leading 
to possible breakage of the core. Breakage of the core 
in the elastic doll causes an end of the core to possibly 
breakthrough a skin/flesh member of the elastic doll, to 

io thereby be externally exposed, leading to damage to the 
human body. Also, the conventional elastic doll is unnat- 
ural because it causes sites therein other than joints to 
be unintendedly bent. 

[0005] Insert molding of such an elastic doll causes 
'5 holding of the core at a center in a mold to be highly 
difficult. The reason is that the insert molding requires 
to fix the core in the molding space while keeping it float- 
ing therein. Mere fixing of an end of the core correspond- 
ing to a hand of the doll or a foot thereof on an edge of 
20 a molding space fails to permit the above-described fix- 
ing of the core to be satisfactorily carried out. Also, it is 
required that the core be embedded in a trunk while be- 
ing kept floating therein. An injection pressure of a mold- 
ing material occurring during injection of the material in- 
25 to the molding space is highly increased, therefore, a 
failure in firm fixing of the core in the molding space 
causes the core to be forcibly moved by the pressure 
during the injection, so that the core is deviated from a 
center of the molding space, to thereby be readily abut- 
so ted against an inner surface of the molding space. Thus, 
the conventional elastic doll has problems that the core 
is externally exposed from a surface of the elastic doll 
molded, the core is deviated from a center of the elastic 
doll, to thereby cause unnatural bending, and yields of 
35 the elastic doll are reduced. 

[0006] The present invention has been made so as to 
eliminate the above-described problems of the prior art. 
Accordingly, it is an object of the present invention to 
provide an elastic doll capable of being bent at sites 
40 therein which are to be bent and kept from being bent 
at sites therein which are not desired to be bent, to there- 
by be deformed into a natural figure or configuration and 
capable of being reduced in size, and a method for man- 
ufacturing the same. 
45 [0007] It is another object of the present invention to 
provide an elastic doll which is capable of preventing 
stress from being locally concentrated on a core, to 
thereby ensure enhanced safety and endurance, and 
which is capable of exhibiting natural motion like motion 
50 of the human body and giving a touch like the human 
skin, and a method for manufacturing the same. 
[0008] It is a further object of the present invention to 
provide an elastic doll which is capable of permitting a 
core (skeleton member) embedded therein to be held at 
55 a central position in various parts of the doll, and a meth- 
od for manufacturing the same. 
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Disclosure of Invention 

[0009] In accordance with one aspect of the present 
invention, an elastic doll is provided. The elastic doll in- 
cludes a trunk, arms and legs in which a skeleton mem- 
ber is embedded, wherein the skeleton member in- 
cludes flexible first cores and second cores made of rigid 
synthetic resin, the first cores and second cores are con- 
nected to each other, and the skeleton member is cov- 
ered with a skin/flesh member made of soft synthetic 
resin. 

[0010] In a preferred embodiment of the present in- 
vention, the first cores are made of metal, wherein the 
skeleton member is constituted by the first cores which 
are arranged at sites in the doll corresponding to joints 
and the second cores which are arranged at sites in the 
doll corresponding to distal ends thereof and positions 
between joints adjacent to each other. The term "joints" 
in "sites corresponding to joints" does not means "all 
joints". Thus, in the present invention, the first cores may 
be arranged at a part of the joints. 
[0011] In a preferred embodiment of the present in- 
vention, the first cores are covered with synthetic resin. 
[0012] In a preferred embodiment of the present in- 
vention, the synthetic resin for covering the first cores 
and the soft synthetic resin for the skin/flesh member 
are each a thermoplastic elastomer. 
[0013] In a preferred embodiment of the present in- 
vention, the elastic doll further includes a neck having a 
part of the skeleton member embedded therein. The first 
cores are each constituted of a wire. The first cores ar- 
ranged in the neck, the trunk and the arms and legs are 
different in diameter from each other. 
[0014] In a preferred embodiment of the present in- 
vention, the skeleton member is integrally formed or 
formed by integrally coupling skeleton components pre- 
viously formed separately from each other to each other. 
[0015] In a preferred embodiment of the present in- 
vention, the first cores in the arms and legs each have 
portions arranged in parallel to each other. 
[0016] In a preferred embodiment of the present in- 
vention, the first cores are each bent at ends thereof. 
[0017] In a preferred embodiment of the present in- 
vention, the first cores are each constituted by an elon- 
gated plate-like member made of metal or formed to 
have a coil-like shape. 

[0018] In a preferred embodiment of the present in- 
vention, the second cores are each formed with a fixing 
shaft arranged so as to extend therefrom to a surface of 
the doll. The fixing shaft is made of a material which is 
compatible with the soft synthetic resin for the skin/flesh 
member. 

[0019] In a preferred embodiment of the present in- 
vention, the skeleton member includes a foot skeleton 
section incorporated in each of the legs. The foot skel- 
eton section is externally exposed at a portion thereof 
corresponding to a sole of a foot of each of the legs from 
the sole. 



[0020] In a preferred embodiment of the present in- 
vention, thefirst cores are each made of metal. The skel- 
eton member is constituted by the first cores which are 
arranged at sites in the doll corresponding to joints and 
5 the second cores which are arranged at sites in the doll 
corresponding to distal ends thereof and positions be- 
tween joints adjacent to each other. The trunk includes 
three of such first cores arranged therein so as to be 
vertically extended, wherein an outer two of the three 
first cores are inwardly curved with respect to each oth- 
er. 

[0021] In a preferred embodiment of the present in- 
vention, the second cores are formed at a place thereon 
facing the joint with small projections. 
[0022] In accordance with another aspect of the 
present inventions method for manufacturing an elastic 
doll is provided. The method includes the steps of: insert 
molding second cores on each of flexible first cores so 
as to be spaced from each other using a skeleton form- 
ing material, to thereby form a skeleton member includ- 
ing the first and second cores connected to each other; 
and insert molding a skin/flesh member on the skeleton 
member using a skin/Flesh forming material. 
[0023] In a preferred embodiment of the present in- 
vention, the skeleton forming material and skin/flesh 
forming material are compatible with each other, so that 
the second cores and skin/flesh forming material are 
welded together during molding. 
[0024] In a preferred embodiment of the present in- 
vention, the skeleton forming material is polyolefin resin 
and the skin/flesh forming material is an elastomer. 
[0025] In a preferred embodiment of the present in- 
vention, the elastic doll includes a trunk, arms and legs 
in which a skeleton member is embedded. The skeleton 
forming material is rigid synthetic resin and the skin/ 
flesh forming member is soft synthetic resin. The step 
of insert molding the second cores includes forming fix- 
ing shafts which extend from the second cores to a sur- 
face of the doll. The step of insert molding the skin/flesh 
member includes arranging the skeleton member in a 
mold for molding the skin/flesh member, fixing the fixing 
shafts on mating surfaces of the mold to stabilize the 
skeleton member and injecting the soft synthetic resin 
into the mold. The method further includes the steps of 
removing portions of the fixing shafts projected from the 
surface of the doll after molding and treating marks left 
on the surface of the doll due to removal of the projected 
portions of the fixing shafts. 

[0026] In a preferred embodiment of the present in- 
vention, the step of treating the marks is carried out by 
melting the surface of the doll. 
[0027] In a preferred embodiment of the present in- 
vention, the skeleton member includes a foot skeleton 
section incorporated in each of the legs. The step of in- 
sert molding the skin/flesh member includes directly 
abutting a rear surface of a distal end of each of the sec- 
ond cores corresponding to the foot skeleton section 
against an inner surface of molding spaces in the mold, 
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to thereby securely hold the second cores therein. 
[0028] In a preferred embodiment of the present in- 
vention, the first cores are each made of metal. The skel- 
eton member is constituted by the first cores which are 
arranged at sites in the doll corresponding to joints and 
the second cores which are arranged at sites in the doll 
corresponding to distal ends thereof and positions be- 
tween joints adjacent to each other The trunk includes 
three of the first cores arranged therein so as to be ver- 
tically extended, wherein an outer two of the three first 
cores are inwardly curved with respect to each other. 
[0029] In a preferred embodiment of the present in- 
vention, the second cores are formed at a place thereon 
facing a joint with small projections. 
[0030] In a preferred embodiment of the present in- 
vention, the fixing shafts are each arranged at a site in 
the doll at which an injection pressure of the soft syn- 
thetic resin is unstable when the soft synthetic resin is 
injected into the mold. 

[0031] In accordance with a further aspect of the 
present invention, a method for molding an elastic doll 
which includes a trunk, arms and legs in which a skele- 
ton member is embedded is provided. The method in- 
cludes the steps of providing cores made of rigid syn- 
thetic resin to constitute the skeleton member, wherein 
fixing shafts are formed to extend from the cores to a 
surface of the doll, arranging the skeleton member in a 
mold and fixing the fixing shafts on mating surfaces of 
the mold to stabilize the skeleton member, injecting soft 
synthetic resin into the mold, and removing portions of 
the fixing shafts projected from the surface of the doll 
after molding and treating marks left on the surface of 
the doll due to removal of the projected portions of the 
fixing shafts. 

[0032] It is preferable that the treating of the marks be 
carried out by melting the surface of the doll. 
[0033] It is preferable that the skeleton member in- 
clude a foot skeleton section incorporated in each of the 
legs, and a rear surface of a distal end of each of the 
cores corresponding to the foot skeleton section be di- 
rectly abutted against an inner surface of molding spac- 
es in the mold, to thereby be securely held therein. 
[0034] It is preferable that the skeleton member be 
constituted by first cores made of metal and arranged 
at sites in the doll corresponding to joints and second 
cores made of rigid synthetic resin and arranged at sites 
in the doll corresponding to distal ends thereof and po- 
sitions between joints adjacent to each other, and the 
trunk include three of such first cores arranged therein 
so as to be vertically extended, wherein an outer two of 
the three first cores are inwardly curved with respect to 
each other 

[0035] In addition, it is preferable that the cores of the 
skeleton member be formed at a place thereon facing a 
joint with small projections. 

[0036] It is preferable that the fixing shafts be each 
arranged at a site in the doll at which an injection pres- 
sure of the soft synthetic resin is unstable when the soft 



synthetic resin is injected into the mold. 
Brief Description of Drawings 
5 [0037] 

Figs. 1 A and 1 B each are a schematic view showing 
a conventional doll; 

Fig. 2 is a perspective view showing a first mold 
10 used for manufacturing an elastic doll according to 
one embodiment of the present invention by way of 
example; 

Fig. 3 is a perspective view showing a skeleton 
member molded by the first mold; 
15 ,Fig. 4 is a perspective view of the skeleton member 
set in a second mold; 

Fig. 5 is a perspective view showing deformation of 
a molded arm for an elastic doll; 
Fig. 6 is a schematic front elevation view showing 
20 a doll molded according to the present invention; 

Fig. 7 is a front elevation view showing an elastic 
doll according to another embodiment of the 
present invention; 

Fig. 8 is a front elevation view in section of the elas- 
25 tic doll shown in Fig. 7 from which a skin/flesh mem- 
ber is removed and which is vertically sectioned; 
Fig. 9 is a side elevation view partly in section of the 
elastic doll shown in Fig. 7 from which the skin/flesh 
member is removed; 
30 Fig. 1 0 is a front elevation view showing a modifi- 
cation of a skeleton member; 
Fig. 1 1 is a front elevation view of the skeleton mem- 
ber which is separated into three skeleton compo- 
nents; 

35 Fig. 12 is a schematic view showing a manner of 
connection of the skeleton components shown in 
Fig. 11; 

Fig. 13 is a schematic view showing a manner of 
molding of the skeleton member; 
40 Fig. 14 is a front elevation view of the skeleton mem- 
ber; 

Fig. 15 is a schematic view showing a manner of 
coating synthetic resin on first cores of the skeleton 
member to make a semi-finished product; 
45 Fig. 1 6 is a front elevation view of the semi-finished 
product; 

Fig. 17 is a schematic view showing a manner of 
forming a finished product or elastic doll; 
Fig. 1 8 is a front elevation view showing an elastic 
50 doll according to a further embodiment of the 
present invention; 

Fig. 1 9 is a front elevation view showing a skeleton 
member incorporated in the elastic doll of Fig. 18; 
Fig. 20 is a side elevation view of the skeleton mem- 
55 ber of the elastic doll shown in Fig. 1 9; 

Fig. 21 is a front elevation view of the skeleton mem- 
ber shown in Fig. 19 prior to molding; 
Fig. 22 is an enlarged view showing an essential 
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part of a fixing shaft of a forearm; 
Figs. 23A, 23B and 23C each are a sectional view 
showing a respective one of skeleton components 
received in molding spaces; 
Fig. 24 is a front elevation view showing a semi-fin- 
ished product immediately after molding; 
Fig. 25 is a cross-sectional view showing a cut sur- 
face of a fixing shaft; 

Fig. 26 is a schematic view of an essential part of a 
mold showing flowing of molten resin injected from 
portions of the mold corresponding to legs of a doll 
into the mold; and 

Fig. 27 is a schematic view showing movement of 
a skin/flesh member when a wrist is moved. 

Best Modes for Carrying Out Invention 

[0038] Now, the present invention will be described in 
connection with embodiments thereof with reference to 
the accompanying drawings. 

[0039] Referring first to Figs. 2 to 6, an embodiment 
of an elastic doll according to the present invention is 
illustrated. In Fig. 2, reference numeral 23 designates a 
first mold used for molding an arm according to a meth- 
od for manufacturing an elastic doll according to the 
present invention. The first mold 23 is formed therein 
with a first space 24a for molding a first section of a sec- 
ond core in imitation of hand bones therein, a second 
space 24b for molding a second section of the second 
core in imitation of a radius therein and a third spacer 
24c for molding a third section of the second core in im- 
itation of a humerus therein. The first mold 23 functions 
to carry out insert molding of a skeleton member 7 using 
a flexible wire or the like as a first core 8 and a skeleton 
forming material consisting of polyolefin resin such as 
polypropylene or the like. 

[0040] The skeleton member 7 molded by means of 
the first mold 23 using the first core 8 as an insert, as 
shown in Fig. 3, has a first section 9a of a second core, 
a second section 9b thereof and a third section 9c there- 
of formed on the first core 8 such as a wire or the like 
so as to be spaced from each other at predetermined 
intervals, resulting in the first core 8 being formed with 
exposed sections which correspond to joints of a wrist, 
an elbow and the like, respectively. Such construction 
permits the first core 8 to be bent at only the exposed 
sections while preventing it from being bent at the sec- 
tions 9a to 9c of the second core. 
[0041] The skeleton member 7, as shown in Fig. 4, is 
set as an insert in a second mold 27 and then a skin/ 
flesh forming material consisting of an elastomer is sub- 
jected to insert molding to form a skin/flesh member 6 
around the skeleton member 7. In this instance, the 
molding material for the skin/flesh member 6 and that 
for the skeleton member 7 are constituted by materials 
which are compatible with each other, respectively, to 
thereby permit the skin/flesh member 6 and the first to 
third sections 9a to 9c of the second core to be satisfac- 



torily welded together. This permits the skeleton mem- 
ber 7 and skin/flesh member 6 to be deformed in asso- 
ciation with each other without being separated from 
each other when an arm molded is bent as shown in Fig. 
5 5. Also, the first to third sections 9a to 9c of the second 
core are made of a rigid material, so that bending of the 
arm is carried out at any exposed section of the first core 
8 without bending of the second core, resulting in un- 
natural deformation of the ami such as bending thereof 
at any intermediate portion thereof, curving of the whole 
arm or the like being eliminated. 
[0042] Also, the whole elastic doll may be formed by 
the above-described double insert molding. 
[0043] In this instance, as shown in Fig. 6, a whole 
skeleton is made of the first cores 8 such as a wire or 
the like and insert molding of the skeleton member 7 
constituted by a plurality of second cores 9 is carried out 
using the whole skeleton as an insert. Then, insert mold- 
ing of the skin/flesh member 6 is carried out using the 
skeleton member 7 thus molded as an insert. 
[0044] Such molding permits the elastic doll to be 
formed to have a small size. Also, the elastic doll molded 
ensures bending of sections of the doll which are de- 
sired to be bent and prevents bending of sections there- 
of which are not desired to be bent, leading to natural 
deformation of the doll. Thus, the elastic doll of the illus- 
trated embodiment carries out satisfactory deformation 
as seen in a large-sized doll while being reduced in size, 
to thereby permit a user to enjoy doll play. 
[0045] In the illustrated embodiment, the second 
cores are arranged on the flexible first cores so that the 
first cores are not covered at the portions thereof corre- 
sponding to the joints of the doll with the second cores. 
Such construction permits the arms of the doll and the 
like to be positively bent at the joints, to thereby prevent 
bending of the doll at unnatural portions thereof, so that 
the doll exhibits enhanced reality while being simplified 
in structure. 

[0046] Also, in the illustrated embodiment, a material 
for the second cores and that for the skin/flesh member 
are compatible with each other, so that insert molding 
of the skin/flesh member using the skeleton member as 
an insert may permit the second cores and skin/flesh 
member to be welded together on an interface therebe- 
tween, to thereby prevent the skeleton member from be- 
ing shifted in the skin/flesh member. Thus, the doll may 
be deformed in a natural manner when the arms are 
bent, resulting in enjoyable doll play being provided. 
[0047] Further, when the skeleton member is made of 
polyolefin resin and the skin/flesh member is made of 
an elastomer, the doll which may give a good feeling to 
the touch and carry out deformation in a natural manner 
can be formed. 

[0048] Referring now to Figs. 7 to 1 7, another embod- 
iment of an elastic doll according to the present inven- 
tion is illustrated. Fig. 7 is a front elevation view showing 
an elastic doll of the illustrated embodiment and Figs. 8 
and 9 are a front elevation view and a side elevation 
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view each showing an internal structure of the elastic 
doll, respectively. The elastic doll of the illustrated em- 
bodiment includes a trunk 1 , amis 2 and legs 3. Also, it 
includes a neck 4 provided on an upper portion thereof 
with a neck pin 5, on which a head (not shown) is de- 
tachably supported. 

[0049] The elastic doll has a surface which is consti- 
tuted by a skin/flesh member 6 made of a soft synthetic 
resin material. The skin/flesh member 6 is preferably 
made of a thermoplastic elastomer such as, for exam- 
ple, a styrene elastomer manufactured under a desig- 
nation "Leostomer" (trademark) by RIKEN VINYL IN- 
DUSTRY CO., LTD. The thermoplastic elastomer has a 
hardness of preferably about 10 to 20. Most preferably, 
it has a hardness of 15. The thermoplastic elastomer 
below 10 in hardness is excessive soft, whereas the 
elastomer above 20 in hardness fails to exhibit flexibility 
or softness like the human skin. 
[0050] The elastic doll, as shown in Figs. 8 and 9, has 
a skeleton member 7 embedded therein, which is cov- 
ered with the above-described skin/flesh member 6. 
[0051] The skeleton member 7 is constituted by first 
cores 8 made of metal and second cores 9 made of rigid 
synthetic resin which are integrally connected to each 
other. The first cores 8 are arranged at sites in the doll 
corresponding to joints and the second cores 9 are ar- 
ranged at sites in the doll corresponding to distal ends 
thereof and positions between joints adjacent to each 
other. 

[0052] More particularly, the first cores 8 are each 
made of an iron wire, a stainless steel wire or the like 
and arranged at shoulders 10 of the doll, elbows 11 
thereof, wrists 12 thereof, a crotch 13 thereof, knees 14 
thereof and ankles 15 thereof as well as the above-de- 
scribed neck 4. The arms 2 and legs 3 each have a first 
core 8a arranged therein. Thefirst core 8a includes par- 
allel portions formed by bending the first core 8a into a 
U-shape at a tip of a hand or foot. Also, the trunk 1 has 
a first core 8b arranged at a center therein. More spe- 
cifically, the first core 8b is arranged at a site in the trunk 
1 positioned between a breast 1 6 and a waist 1 7 (or at 
a stomach 18) and corresponding to a backbone. This 
is due to the reason that the portion between the breast 
16 and waist 17 may be considered to be a joint in a 
broad sense in view of the fact that it is bent. 
[0053] The first cores 8 are formed to have diameters 
different from each other depending on sites in the doll 
at which they are arranged. More particularly, the first 
core 8b arranged in the trunk 1 is formed to have the 
largest diameter. Then, a first core 8c arranged in the 
neck 4 is formed to have an intermediate diameter and 
the first core 8a in each of the amis 2 and legs 3 has the 
smallest diameter. However, the illustrated embodiment 
is not limited to such a difference in diameter. It may be 
suitably determined depending on frequency of bending 
of the first core at each of the sites. Also, it is not nec- 
essarily required that the first cores 8 be arranged at all 
joints. They may be arranged at a part of the joints. The 



first cores 8 are each bent at ends 1 9 thereof. 
[0054] The first cores 8 are each covered with a syn- 
thetic resin material 6a. The synthetic resin 6a functions 
to prevent the first core 8 from being bent at a sharp or 

5 acute angle. It is preferably the same material (thermo- 
plastic elastomer) as the skin/flesh member 6. When the 
thermoplastic elastomer is selected for this purpose, it 
most preferably has a hardness of about 25 to 35. In 
particular, the hardness of 30 is optimum. The first core 

10 8 is covered with the synthetic resin 6a in order to permit 
bending force to be uniformly applied to the first core 8 
while preventing the first core 8 from being bent at an 
acute angle at any particular site and permit the first core 
8a once bent to be kept bent. The synthetic resin having 

*s a hardness below 25 fails to prevent the first core from 
being bent at an acute angle, whereas the hardness 
above 35 substantially fails to keep the first core bent 
because the resin excessively exerts force of restoring 
it to its original configuration. 

20 [0055] The second cores 9 are each arranged be- 
tween the joints adjacent to each other. More particular- 
ly, second cores 9a, 9b, 9c, 9d, 9e, 9f and 9g are ar- 
ranged at the neck 4, between each of the shoulders 1 0 
and each of the elbows 11 , between each elbow 1 1 and 

25 each wrist 12, between the neck 4 or each of the shoul- 
ders 10 and the stomach 18, between the stomach 18 
and crotch 1 3, between the crotch 13 and each knee 14, 
and between each knee 14 and each foot 15. Also, the 
second cores 9 are arranged at the distal end of each 

30 of the arms 2 and that of each of the legs 3. More spe- 
cifically, a second core 9h is arranged at the distal end 
of each arm 2 and a second core 9i is arranged at the 
distal end of each leg 3. Thus, the second cores 9 are 
arranged at sites in the doll corresponding to bones, 

35 thereby not to be bent. Therefore, the second cores 9 
may each be made of rigid synthetic resin. For this pur- 
pose, a rigid synthetic resin material such as polypro- 
pylene or the like which is compatible with a thermoplas- 
tic elastomer is preferably used. The reason is that it can 

40 be satisfactorily coupled to the skin/flesh member 6, 
thus, it does not give any strange or abnormal feeling 
when it is bent and it effectively prevents torsion or dis- 
location between the second cores 9 and the skin/flesh 
member 6. 

45 [0056] As described above, of the first cores 8, the 
first core 8b arranged in the trunk 1 has the largest di- 
ameter, to thereby be hard to bend at a sharp or acute 
angle, resulting in it being curvedly bent while describing 
a large arc as in bending of a backbone of the human 

so body. Also, the first core 8a arranged in each of the amis 
2 and legs 3 is formed to have a diameter smaller than 
the first core 8b and has the above-described portions 
arranged in parallel with each other, to thereby be easy 
to bend forwardly and rearwardly or in a direction which 

55 is perpendicular to a plane in which the parallel portions 
are positioned and hard to bend in a vertical direction or 
in the plane. This permits the doll to carry out motion or 
movement highly similar to that of the human body. Also, 
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the ends 1 9 of each of the first cores 8 are bent, to there- 
by minimize a possibility that the ends outwardly project 
through the skin/flesh member 6, resulting in them sub- 
stantially preventing damage to children, so that the doll 
may exhibit enhanced safety. Also, bending of the ends 
ensures safety of the doll even when they break through 
the skin/flesh member 6. 

[0057] The first cores 8 are not limited to the above- 
described thickness and number. For example, one 
such first core may be embedded in each of a combina- 
tion of the right arm, trunk, right leg and a combination 
of the left arm, trunk and left leg. Also, the first cores 8 
may each have the skin/flesh member 6 directly ar- 
ranged therearound so as to cover it. 
[0058] Further, the first cores 8 are not limited to a 
straight configuration. Each of them, as shown in Fig. 
10, is constituted by an elongated plate-like member 
made of metal. Alternatively, each of them may be con- 
stituted by a coiled member made of metal so that each 
of joints may be recessed. 

[0059] In addition, the skeleton member 7 may be 
formed by integrally coupling skeleton components pre- 
viously formed separately from each otherto each other. 
For example, when skeleton components 7b for both 
arms 2 and a skeleton component 7a for the trunk 1 are 
molded separately from each other as shown in Fig. 11 , 
a mold 20 may be reduced in size, resulting in a manu- 
facturing cost being reduced. Also, such construction 
permits the mold 20 to be horizontally set. Thus, the 
skeleton member 7 may be stably held in the mold. In 
this instance, as shown in Fig. 12, the shoulders 10 may 
each be formed with a screwing section 21 and corre- 
spondingly the arms 2 may each be formed at a proximal 
portion thereof with a screw inserting hole 22. Such con- 
struction permits the above-described skeleton compo- 
nents 7a and 7b to be integrally coupled together by 
screwing. Therefore, insert molding while keeping both 
components thus coupled together permits manufactur- 
ing of a finished product identical with the above-de- 
scribed one. On the contrary, when both arms 2 and the 
trunk 1 are integrated with each other, the arms are 
caused to extend in both lateral directions, so that a 
whole size of the mold is increased, leading to an in- 
crease in manufacturing cost. 

[0060] Now, manufacturing of the elastic doll thus 
constructed will be described. First of all, as shown in 
Fig. 13, the first cores 8a, 8b and 8c are each held at a 
predetermined position in a mold 23. The mold 23 is 
formed at sites therein corresponding to the second 
cores 9 with spaces 24. Also, it is formed with first core 
fixing sections 25. The first cores 8a, 8b and 8c are par- 
tially placed in the fixing sections 25 of the mold 23, to 
thereby be fixedly interposed between a pair of mold 
members of the mold 23 when the mold members are 
joined together to close the mold 23. Fixing of the first 
cores 8 may be carried out by arranging magnets in the 
mold to securely hold the first cores 8 on the magnets 
by magnetic attraction. Reference numeral 26 desig- 



nates runners for resin. Then, after the mold is tightly 
closed, a molten resin material (polypropylene or the 
like) is injected through the runners 26 into the spaces 
24. After cooling, the mold is opened, so that the skele- 

5 ton member 7 constituted by the first cores 8 (8a, 8b and 
8c) and second cores 9 (9a to 9i) connected to each 
other is obtained, as shown in Fig. 14. 
[0061] Then, the thus-obtained skeleton member 7 is 
securely placed in another mold 27, as shown in Fig. 15. 

10 The mold 27 is formed at sites therein corresponding to 
exposed portions of the first cores 8, the arms, the hands 
and the feet with spaces 28. The spaces 28 each have 
a runner 26a communicating therewith. The second 
cores 9 are held inside the mold when the mold is 

is closed. After the mold is closed to securely hold the skel- 
eton 7 in the mold, a molten resin material is injected 
through the runners 26a into the spaces 28. At this time, 
the runners 26a corresponding to the first cores 8 are 
fed with a thermoplastic elastomer 6a having a hardness 

20 of 30, whereas the runners 26a for the arms, hands and 
feet are fed with a thermoplastic elastomer having a 
hardness of 15. The mold is opened after cooling there- 
of, so that a semi-finished product 32 is obtained, where- 
in the first cores 8 are covered with the thermoplastic 

25 elastomer 6a of 30 in hardness and elbows 29, hands 

30 and feet 31 are made of the thermoplastic elastomer 
of 15 in hardness, as shown in Fig. 16. 

[0062] Subsequently, the thus-obtained semi-finished 
product 32 is securely placed in a further mold 33 as 

30 shown in Fig. 17. The mold 33 is formed therein with 
spaces 34 into which a resin material for the skin/flesh 
member of the elastic doll is injected, except for the el- 
bows 29, hands 30 and feet 31 . Of the mold 33, portions 
thereof corresponding to the elbows 29, hands 30 and 

35 feet 31 are fixed when the mold is closed, resulting in 
the semi-finished product 32 being securely held in the 
mold 33 while being floated in the spaces 34. In order 
to ensure that the semi-finished product 32 is securely 
held at a central position thereof, it is preferable that one 

40 of mold members of the mold 33 be mounted thereon 
with a fixing pin (not shown), resulting in the semi-fin- 
ished product 32 being abutted at a lower abdomen 
thereof against a distal end of the fixing pin. After the 
mold 33 is closed, a molten material (thermoplastic elas- 

45 tomerof 30 in hardness) is injected through runners 26b 
into the spaces 34. When the mold 33 is opened after 
cooling thereof, a finished product wherein the skeleton 
member 7 is covered with the skin/flesh member 6 is 
obtained, as shown in Fig. 7. The lower abdomen of the 

50 elastic doll is formed thereon with a mark 35 of the fixing 
pin. However, it is normally covered with underwear, to 
thereby be out of sight, so that the mark may be ignored. 
[0063] Manufacturing or molding of the elastic doll 
shown in Fig. 7 is not limited to the above-described 

55 manner. For example, the elbows 29, hands 30 and feet 

31 may be formed together with other parts in the last 
step. 

[0064] In the illustrated embodiment, the first cores 
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are covered with synthetic resin, to thereby prevent the 
joint sections from being bent at an acute angle, result- 
ing in stress being prevented from being locally concen- 
trated at a part of the first cores when the joint sections 
are bent. This substantially eliminates accidents such 
as breakage of the first cores and the like, so that the 
elastic doll may exhibit increased safety and durability. 
Also, the second cores are arranged at sites in the elas- 
tic dolls corresponding to bones of the human body and 
made of rigid synthetic resin, to thereby be prevented 
from being bent, so that the elastic doll may exhibit en- 
hanced reality because unnaturalness that the doll is 
bent at portions thereof other than the joints is eliminat- 
ed. 

[0065] The illustrated embodiment, as described 
above, may be constructed so that synthetic resin cov- 
ering the first cores and soft synthetic resin for the skin/ 
flesh member are each constituted by a thermoplastic 
elastomer. Such construction permits both materials to 
be compatible with each other, to thereby be readily in- 
tegrated with each other. Also, such construction per- 
mits the doll to give a feeling like the human skin, result- 
ing in the doll exhibiting enhanced reality. Also, the doll 
may be so constructed that the first cores are constituted 
by a wire and are varied in diameter depending on the 
sites in the doll in which they are arranged such as the 
neck, trunk, arms and legs. This permits a degree of 
bending of the first cores and an angle thereof to be var- 
ied depending on the sites as desired, so that the doll 
of the illustrated embodiment may carry out bending 
suitable for each of the sites. 

[0066] Integral formation of the skeleton member fa- 
cilitates molding of the elastic doll. Also, formation of the 
skeleton member by integrally coupling the skeleton 
components to each other reduces a size of the mold. 
This permits the mold to be horizontally set, to thereby 
stably hold the cores and the like during a molding op- 
eration. 

[0067] In the illustrated embodiment, the first cores for 
the arms and legs may each be formed so as to have 
the portions parallel to each other. This facilitates bend- 
ing of the first core in one of anteroposterior and lateral 
(or vertical) directions and renders bending in the other 
direction difficult, so that the joints of the doll may carry 
out motion nearer motion of joints of the human body. 
The first cores may each be bent at both ends thereof, 
to thereby be substantially prevented from outwardly 
breaking through the skin/flesh member. Even if the pro- 
jection occurs, the first core is hard to damage children 
due to being of both ends, to thereby provide the doll 
with enhanced safety. 

[0068] Further, in the illustrated embodiment, as de- 
scribed above, the first cores may each be constituted 
by the elongated plate-like member, so that a direction 
of bending of the first core may be restricted to a degree. 
Also, when the first core is formed to have a coil-like 
shape, it renders bending thereof at an acute angle dif- 
ficult, to thereby reduce dependency on the synthetic 



resin covering it. 

[0069] Referring now to Figs. 18 to 27, a further em- 
bodiment of an elastic doll according to the present in- 
vention is illustrated, wherein Fig. 1 8 is a front elevation 

5 view of an elastic doll of the illustrated embodiment and 
Figs. 19 and 20 are a front elevation view and a side 
elevation view each showing an internal structure of the 
elastic doll , respectively. The elastic doll of the illustrated 
embodiment includes a trunk 1 , arms 2 and legs 3. It 

10 also includes a neck which is provided on an upper por- 
tion thereof with a neck pin 5, on which a head (not 
shown) is detachably supported. The elastic doll has a 
surface constituted by a skin/flesh member 6 made of 
soft synthetic resin, as in the embodiments described 

15 above. The skin/flesh member 6 of the elastic doll has 
a skeleton member 7 embedded therein as shown in 
Figs. 19 and 20. 

[0070] The skeleton member 7 is constructed by inte- 
grally connecting first cores 58 made of metal and sec- 

20 ond cores 9 made of rigid synthetic resin to each other. 
The first cores 58 are arranged at sites in the doll cor- 
responding to joints and the second cores 9 are ar- 
ranged at sites in the elastic doll corresponding to distal 
ends thereof and positions between the joints adjacent 

25 to each other. 

[0071] More specifically, the first cores 58 are each 
constituted by a wire made of iron, stainless steel or the 
like and arranged at shoulders, elbows, wrists, a crotch, 
knees and ankles as well as the neck. Also, the first core 

30 58 is arranged at a center of the trunk 1 and more par- 
ticularly at a site in the trunk 1 corresponding to a portion 
of a backbone positioned between a breast and a waist 
or at a stomach. 

[0072] The first cores 58 are formed to have diame- 

35 ters different from each other depending on sites in the 
doll, respectively. More particularly, the first cores 58 ar- 
ranged in the neck, trunk, and crotch are formed to have 
the largest diameter, to thereby be hard to bend at an 
acute angle, resulting in the first cores being curvedly 

40 bent while describing a large areas in bending of a back- 
bone of the human body. Then, the first core 58 ar- 
ranged in the neck is formed to have an intermediate 
diameter. The first cores 58 arranged in the arms 2 and 
legs 3 are formed to have the smallest diameter, result- 

45 jng jn them being readily bent. Nevertheless, a differ- 
ence in diameter of the first cores is not limited to the 
above. It may be suitably determined depending on fre- 
quency of bending thereof. Also, it is not necessarily re- 
quired to arrange the first cores at all sites in the doll 

50 corresponding to joints. Thus, they may be arranged at 
a part of the joints. The first cores 58 are preferably bent 
at ends thereof to prevent the ends from breaking 
through the skin/flesh member 6, to thereby be outward- 
ly exposed therefrom. 

55 [0073] The trunk 1 has three first cores 58a, 58b and 
58c arranged in a portion thereof positioned between 
the breast and the waist so as to be vertically extended. 
An outer two of such three first cores which are desig- 



15 



EP 1 108 454 A1 



16 



nated by 58a and 58c are formed so as to be curved 
inwardly with respect to each other. Such construction 
prevents the trunk 1 from extending due to the first core 
58b formed to be straight and positioned between the 
first cores 58a and 58c. Arrangement of the curved first 
cores 58a and 58c with the straight first core 58b being 
interposed therebetween permits the trunk 1 to realize 
all kinds of deformation including "torsion", "anteropos- 
terior bending" and "lateral bending". 
[0074] The second cores 9 are arranged between the 
joints. More specifically, the second cores 9 are ar- 
ranged at sites in the doll corresponding to the breast, 
upper arms, forearms, the waist, upper legs, lower legs 
and feet. Thus, the sites at which the second cores 9 
are arranged correspond to bones of the human body 
which are not to be bent, so that the second cores 9 are 
made of rigid synthetic resin. The rigid synthetic resin is 
preferably compatible with a material for the skin/flesh 
member 6 such as a thermoplastic elastomer or the like. 
Thus, it may be polypropylene or the like. From a view- 
point of compatibility, materials for the skin/flesh mem- 
ber 6 and second core 9 may be selected from elastom- 
ers different in hardness from each other, respectively. 
The reason is that use of a material which is compatible 
with the skin/flesh member 6 for the second core 9 per- 
mits the second core 9 to be integrally coupled to the 
skin/flesh member 6 during a molding operation, to 
thereby keeping the second core from giving a feeling 
different from the skin/flesh member 6. Also, it satisfac- 
torily prevents torsion or dislocation from occurring be- 
tween the second core 9 and the skin/flesh member 6. 
In the illustrated embodiment, hands 38 are connected 
to the skeleton member 7. 

[0075] Reference numeral 39 designates small pro- 
jections formed on an end surface of each of the hands 
38 defined on a side of the wrist, an end surface of a 
proximal portion of a second core 9f corresponding to 
each of the upper legs and an upper surface of a second 
core 9d corresponding to each of the shoulders or an 
upper portion of the chest. Such small projections are 
preferably formed on other sites in the doll facing the 
joints as well. 

[0076] The second cores 9 each have a fixing shaft 
or shafts 36 formed thereon so as to extend therefrom 
toward a surface of the elastic doll. More particularly, of 
the second cores 9, the second cores 9b corresponding 
to the upper arms, second cores 9f and 9g correspond- 
ing to the upper and lower legs and second cores 9i cor- 
responding to the feet are each formed on a lateral por- 
tion thereof with the fixing shaft or shafts 36. Also, a sec- 
ond core 9e corresponding to the waist is provided ther- 
eon with the fixing shaft 36 so as to downwardly extend 
therefrom. The fixing shafts 36 are each arranged so as 
to extend to the surface of the doll. The fixing shafts 36 
are each subjected to a hot shot treatment using hot air, 
to thereby be integrated with the skin/flesh member 6 
therearound and smoothly finished. 
[0077] The fixing shafts 36 each have an increased 



length and are provided at a distal end thereof with an 
expanded projection 37 of a frust-conical shape as 
shown in Figs. 21 and 22, before they are subjected to 
a molding operation. Also, of the fixing shafts, fixing 
5 shafts 36a (Fig. 22) of second cores 9c at sites in the 
doll corresponding to the forearms are arranged so as 
to rearwardly extend therefrom and formed to have the 
same diameter. The other fixing shafts 36 are each 
formed with the expanded projection 37. The fixing shaft 
36a of the second core 9c at the site in the doll corre- 
sponding to each of the forearms functions to more se- 
curely hold the core in the mold. Thus, arrangement of 
the fixing shaft 36a is not necessarily required. 
[0078] The above-described second core 9i atthe site 
in the doll corresponding to each of the feet is exposed 
on a surface thereof corresponding to a sole of the foot 
from the sole and formed on the exposed surface with 
small holes 44 as shown in Fig. 23C. 
[0079] Now, a manner of molding of the thus-con- 
structed elastic doll will be described by way of example. 
First of all, as shown in Figs. 23A and 23B, a split mold 
40 which is formed therein with a molding space 41 is 
provided. The split mold has mating surfaces defined 
around the molding space 41 . The mating surfaces are 
each formed with fit grooves 42 in which the respective 
fixing shafts 36 provided with the expanded projections 
37 are fitted. Also, one mold member 40a of the split 
mold 40 is formed on a bottom surface of the molding 
space 41 thereof with a fit hole 43 for the fixing shaft 36a 
of the second core 9c at the site in the doll corresponding 
to each of the forearms. Such construction permits the 
fixing shafts 36 and 36a of the skeleton member 7 to be 
fitted in the corresponding fit grooves 42 and fit holes 
43, respectively. Also, the hands 38 are- each received 
in a space formed in the mold so as to be positioned 
outside the molding space 41 . Further, as shown in Fig. 
23C, the second core 9i corresponding to each of the 
feet is directly abutted on a rear surface thereof against 
an inner surface of the molding space 41 . The inner sur- 
face of the molding space 41 is provided thereon with 
fixing pins 46 so as to inwardly extend therefrom. Such 
construction permits the portions of the skeleton mem- 
ber 7 corresponding to the legs to be firmly held in place 
while being floated in the molding space 41 . 
[0080] After the mold 40 is closed, a molding material 
(soft synthetic resin such as thermoplastic elastomer or 
the-like) is injected through runners into the molding 
space 41 . The molding material preferably has the same 
color as the second cores 9. Although an injection pres- 
sure of the molding material is increased, the skeleton 
member 7 is firmly held in the molding space 41, to 
thereby be prevented from moving during a molding op- 
eration. After the molding space 41 is filled with the 
molding material, the mold 40 is opened, so that a semi- 
finished product wherein the skeleton member 7 is cov- 
ered with the skin/flesh member 6 and the fixing shafts 
36 and 36a are projected from the surface of the elastic 
doll may be obtained as shown in Fig. 24. In the illus- 
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trated embodiment, the skin/flesh member 6 is made of 
a thermoplastic elastomer and the hands 38 and second 
cores 9 are made of polypropylene. Both materials are 
compatible with each other, so that the members are 
melted together, to thereby be integrated with each oth- 
er. 

[0081] Then, the fixing shafts 36 and 36a are removed 
from the semi-finished product by cutting. Removal of 
the fixing shafts 36 and 36a causes marks (cut surfaces) 
45 to be left on the surface of the doll as shown in Fig. 
25. Thus, the marks 45 are treated so as to render the 
whole surface of the doll smooth. This may be carried 
out by melting a portion of the skin/flesh member sur- 
rounding each of the marks, to thereby render the sur- 
face smooth. More specifically, the portion of the skin/ 
flesh member is melted by a hot shot treatment using 
hot air, to thereby plug the marks 45, resulting in the 
surface being smoothed. The thermoplastic elastomer 
on an outer side of the doll and the second cores 9 on 
an inner side thereof are compatible with each other as 
described above, so that both are melted with each oth- 
er by heating, to thereby be integrated together, so that 
the marks 45 may be smoothly plugged. Alternatively, 
the fixing shafts 36 and 36a may be removed by break- 
ing rather than the above-described cutting. 
[0082] The second core 9i corresponding to each of 
the feet of the doll, as described above, is externally ex- 
posed on the rear surface thereof. However, the rear 
surface is normally covered with each of socks, to there- 
by be out of sight, resulting in it being ignored. Alterna- 
tively, it is of course that the rear surface may be melted 
together with the sole of the foot by a hot shot treatment, 
to thereby be integrated with each other. 
[0083] In the case that injection of the soft synthetic 
resin into the mold 40 is carried out by feeding the mol- 
ten molding material from places on the mold corre- 
sponding to tips of the feet of the doll toward a portion 
of the molding space 41 corresponding to the trunk 1 , 
an injection pressure of the molding material is rendered 
unstable when streams of the molding material are 
merged together in the trunk 1 , so that flowing of the 
molding material is complicated, to thereby cause force 
at a magnitude sufficient to lead to vigorous vibration of 
the skeleton member 7 to be applied thereto. Neverthe- 
less, the second core 9 positioned at the waist at which 
the streams are merged with each other is provided with 
the fixing shaft 36, to thereby permit the skeleton mem- 
ber 7 to be firmly stably held in the molding space 41 , 
resulting in the vibration being prevented. In addition to 
the legs, the second core may be provided at a site ther- 
eon at which it is bifurcated with the fixing shaft 36, be- 
cause the site causes an injection pressure of the mold- 
ing material to be unstable. 

[0084] Further, as described above, the small projec- 
tions 39 are arranged on the end surface of each of the 
hands 38 facing the wrist, the end surface of the proxi- 
mal portion of the second core 9f corresponding to each 
of the upper legs and the upper surface of each of the 



second cores 9d corresponding to the shoulders so as 
to outwardly project therefrom, wherein these portions 
are solidly covered therearound with the skin/flesh 
member 6. Thus, when, for example, the wrist is bent, 
5 the small projections 39 as welt as the wrist are permit- 
ted to be moved as shown in Fig. 27, so that a portion 
of the skin/flesh member 6 positioned around the small 
projections 39 may be likewise moved. This prevents 
the first core 58 made of metal and corresponding to the 
wrist from being violently bent. This prevents stress from 
being concentrated at a part of the first core 58, so that 
it may be kept from breakage when the bending of the 
wrist is repeatedly earned out. Arrangement of the small 
projections 39 on the proximal portion of each of the legs 
3 and the upper surface of each of the shoulders is due 
to the same reason. 

[0085] In the illustrated embodiment, the fixing shafts 
are arranged so as to extend from the second cores 
made of rigid synthetic resin and constituting the skele- 
ton member toward the surface of the doll. Also, the ma- 
terial for the fixing shafts are compatible with soft syn- 
thetic resin for the skin/flesh member arranged so as to 
cover the cores. Thus, when the fixing shafts are out- 
wardly exposed at the end surfaces thereof, they are 
melted to smoothly treat the surface of the doll. Further, 
the fixing shafts may be exposed from the surface of the 
doll. Thus, the fixing shafts may be extended to securely 
hold the cores in the mold, resulting in the skeleton 
member being held at a center in the respective sites in 
the doll during a molding operation. In the illustrated em- 
bodiment, the skeleton member is exposed at the por- 
tion thereof corresponding to the sole of each of the feet 
from the sole, so that the portion may be used for fixing 
the skeleton member in the mold during molding. 
[0086] In particular, in the illustrated embodiment, as 
described above, the skeleton member is securely held 
in the mold by the fixing shafts, whereby the skeleton 
member is held at a center in the respective sites in the 
doll. This prevents the core from being exposed from 
the surface of the elastic doll and the core from being 
deviated from a center in each of the sites in the doll to 
a degree sufficient to cause unnatural bending of the 
site, leading to an increase in yields. In addition, the il- 
lustrated embodiment is so constructed that each of the 
fixing shafts is removed at a portion thereof projected 
from the surface of the doll after the molding and a por- 
tion of the fixing shaft left on the surface of the doll due 
to the removal is treated so as to be cleared from the 
surface. This prevents a deterioration in commercial val- 
ue of the finished product. 

[0087] Also, in the embodiment, the marks left on the 
surface of the doll due to removal of the fixing shafts are 
treated by melting the surface of the doll, so that the 
surface of the doll may be smoothed while the cut sur- 
faces are neatly plugged or treated. Further, in the case 
that the core is directly abutted at the rear surface of the 
distal end thereof corresponding to each of the feet 
against the inner surface of the molding space, the por- 
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tion of the skeleton corresponding to the foot is firmly 
held at a predetermined position in the molding space 
when the mold is closed. 

[0088] Further, in the embodiment, the skeleton mem- 
ber is constituted by the first cores made of metal and 
arranged at the sites in the doll corresponding to the 
joints and the second cores made of rigid synthetic resin 
and arranged at the sites therein corresponding to the 
distal ends thereof and positions between the joints ad- 
jacent to each other, so that the doll may be bent at the 
same sites as joints of the human body, to thereby ex- 
hibit enhanced reality. Furthermore, the trunk has three 
of the first cores arranged therein so as to be vertically 
extended, of which the outer two are curved inwardly 
with respect to each other. Such construction prevents 
the trunk from being extended over the central first core. 
Curving of the outer two first cores permits the trunk to 
realize all kinds of deformation including "torsion", "an- 
teroposterior bending" and "lateral bending". 
[0089] Moreover, in the illustrated embodiment, the 
small projections are arranged on the portion of each of 
the second cores facing the joint, so that bending of the 
joint permits the portion to be moved, so that a portion 
of the skin/flesh member positioned around the small 
projections may be likewise moved. This prevents the 
wrists, legs and neck from being violently bent, to there- 
by be kept from breakage when the bending of the por- 
tion is repeatedly carried out. In addition, the fixing 
shafts are arranged at the sites in the doll at which an 
injection pressure of soft synthetic resin is rendered un- 
stable during injection of the resin into the mold, so that 
the skeleton member may be stably held in the molding 
space. 

Claims 

1 . An elastic doll comprising: 

a trunk, arms and legs in which a skeleton 
member is embedded; 

said skeleton member including flexible first 
cores and second cores made of rigid synthetic 
resin; 

said first cores and second cores being con- 
nected to each other; 

said skeleton member being covered with a 
skin/flesh member made of soft synthetic resin. 

2. An elastic doll as defined in claim 1 , wherein said 
first cores are made of metal; and 

said skeleton member is constituted by said 
first cores which are arranged at sites in the doll cor- 
responding to joints and said second cores which 
are arranged at sites in the doll corresponding to 
distal ends thereof and positions between joints ad- 
jacent to each other. 



3. An elastic doll as defined in claim 2, wherein said 
first cores are covered with synthetic resin. 

4. An elastic doll as defined in claim 3, wherein the 
5 synthetic resin for covering said first cores and the 

soft synthetic resin for said skin/flesh member are 
each a thermoplastic elastomer. 

5. An elastic doll as defined in any one of claims 1 to 
io 4, further comprising a neck having a part of said 

skeleton member embedded therein; 

said first cores each being constituted of a wire; 
said first cores arranged in said neck, said trunk 
75 and said arms and legs being different in diam- 

eter from each other. 

6. An elastic doll as defined in any one of claims 1 to 
4, wherein said skeleton member is integrally 

20 formed. 

7. An elastic doll as defined in any one of claims 1 to 
4, wherein said skeleton member is formed by inte- 
grally coupling skeleton components previously 

25 formed separately from each other to each other. 

8. An elastic doll as defined in any one of claims 1 to 
4, wherein said first cores in said arms and legs 
each have portions arranged in parallel to each oth- 

30 er. 

9. An elastic doll as defined in any one of claims 1 to 
4, wherein said first cores are each bent at ends 
thereof. 

35 

10. An elastic doll as defined in any one of claims 1 to 
4, wherein said first cores are each constituted by 
an elongated plate-like member made of metal. 

40 11. An elastic doll as defined in any one of claims 1 to 
4, wherein said first cores are each formed to have 
a coil-like shape. 

12. An elastic doll as defined in claim 1, wherein said 
45 second cores are each formed with a fixing shaft 

arranged so as to extend therefrom to a surface of 
the doll; 

said fixing shaft being made of a material 
which is compatible with the soft synthetic resin for 
so said skin/flesh member. 

13. An elastic doll as defined in claim 12, wherein said 
skeleton member includes a foot skeleton section 
incorporated in each of said legs; 

55 said foot skeleton section being exposed at a 

portion thereof corresponding to a sole of a foot of 
each of said legs from the sole. 
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14. An elastic doll as defined in claim 12 or 13, wherein 
said first cores are each made of metal; 

said skeleton member is constituted by said 
first cores which are arranged at sites in the doll 
corresponding to joints and said second cores 
which are arranged at sites in the doll corre- 
sponding to distal ends thereof and positions 
between joints adjacent to each other; and 
said trunk includes three of said first cores ar- 
ranged therein so as to be vertically extended; 
an outer two of said three first cores being in- 
wardly curved with respect to each other. 



insert molding a skin/flesh member on said 
skeleton member using a skin/flesh forming 
material. 

5 19. A method for manufacturing an elastic doll as de- 
fined in claim 1 8, wherein said skeleton forming ma- 
terial and skin/flesh forming material are compatible 
with each other. 

10 20. A method for manufacturing an elastic doll as de- 
fined in claim 18 or 19, wherein said skeleton form- 
ing material is polyolefin resin and said skin/flesh 
forming material is an elastomer. 



15. An elastic doll as defined in claim 12 or 13, wherein 
said second cores are formed at a place thereon 
facing the joint with small projections. 



15 21 . A method for manufacturing an elastic doll as de- 
fined in claim 18 or 19, wherein the elastic doll in- 
cludes a trunk, arms and legs in which said skeleton 
member is embedded; 

said skeleton forming material being rigid syn- 
thetic resin and said skin/flesh forming member 
being soft synthetic resin; 
said step of insert molding said second cores 
includes forming fixing shafts which extend 
from said second cores to a surface of the doll; 
and 

said step of insert molding said skin/flesh mem- 
ber includes arranging said skeleton member 
in a mold for molding the skin/flesh member, fix- 
ing said fixing shafts on mating surfaces of said 
mold to stabilize said skeleton member and in- 
jecting the soft synthetic resin into said mold, 
further comprising the steps of removing por- 
tions of said fixing shafts projected from the sur- 
face of the doll after molding and treating marks 
left on the surface of the doll due to removal of 
the projected portions of said fixing shafts. 



16. An elastic doll comprising: 

20 

a trunk, arms and legs in which a skeleton 
member is embedded; 

said skeleton member including first cores 
made of metal and arranged at sites in the doll 
corresponding to joints and second cores made 25 
of rigid synthetic resin and arranged at sites in 
the doll corresponding to distal ends thereof 
and positions between joints adjacent to each 
other; 

said first cores and second cores being con- 30 
nected to each other; 

said first cores each being covered with syn- 
thetic resin; 

said skeleton member being covered with a 
skin/flesh member made of soft synthetic resin. 35 

17. An elastic doll comprising: 



a trunk, arms and legs in which a skeleton 
member is embedded; 

said skeleton member including cores made of 
rigid synthetic resin; 

said skeleton member being covered with a 
skin/flesh member made of soft synthetic resin; 
said cores made of rigid synthetic resin each 
being formed with a fixing shaft arranged so as 
to extend therefrom to a surface of the doll; 
said fixing shaft being compatible with the soft 
synthetic resin covering said skeleton member. 

18. A method for manufacturing an elastic doll compris- 
ing the steps of: 

insert molding second cores on each of flexible 
first cores so as to be spaced from each other 
using a skeleton forming material, to thereby 
form a skeleton member including said first and 
second cores connected to each other; and 



22. A method for manufacturing an elastic doll as de- 
40 fined in claim 21 , wherein said step of treating said 

marks is carried out by melting the surface of the 
doll. 

23. A method for manufacturing an elastic doll as de- 
45 fined in claim 21 , wherein said skeleton member in- 
cludes a foot skeleton section incorporated in each 
of said legs; and 

said step of insert molding said skin/flesh 
member includes directly abutting a rear surface of 
50 a distal end of each of said second cores corre- 
sponding to said foot skeleton section against an 
inner surface of molding spaces in the mold, to 
thereby securely hold said second cores therein. 

55 24. A method for manufacturing an elastic doll as de- 
fined in claim 21 , wherein said first cores are each 
made of metal; 
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said skeleton member is constituted by said 
first cores which are arranged at sites in the doll 
corresponding to joints and said second cores- 
which are arranged at sites in the doll corre- 
sponding to distal ends thereof and positions 
between joints adjacent to each other; and 
said trunk includes three of said first cores ar- 
ranged therein so as to be vertically extended; 
an outer two of said three first cores being in- 
wardly curved with respect to each other. 

25. A method for manufacturing an elastic doll as de- 
fined in claim 21 , wherein said second cores are 
formed at a place thereon facing a joint with small 
projections. 

26. A method for manufacturing an elastic doll as de- 
fined in claim 21 , wherein said fixing shafts are each 
arranged at a site in the doll at which an injection 
pressure of the soft synthetic resin is unstable when 
the soft synthetic resin is injected into said mold. 



and second cores made of rigid synthetic resin and 
arranged at sites in the doll corresponding to distal 
ends thereof and positions between joints adjacent 
to each other; and 

5 

said trunk includes three of said first cores ar- 
ranged therein so as to be vertically extended; 
an outer two of said three first cores being in- 
wardly curved with respect to each other. 

w 

31. A method for manufacturing an elastic doll as de- 
fined in claim 27, wherein the cores of said skeleton 
member are formed at a place thereon facing a joint 
with small projections. 

15 

32. A method for manufacturing an elastic doll as de- 
fined in claim 27, wherein said fixing shafts are each 
arranged at a site in the doll at which an injection 
pressure of the soft synthetic resin is unstable when 

20 the soft synthetic resin is injected into said mold. 



27. A method for manufacturing an elastic doll which 
includes a trunk, arms and legs in which a skeleton 
member is embedded, comprising the steps of: 25 

providing cores made of rigid synthetic resin to 
constitute said skeleton member wherein fixing 
shafts are formed to extend from said cores to 
a surface of the doll; 30 
arranging said skeleton member in a mold and 
fixing said fixing shafts on mating surfaces of 
said mold to stabilize said skeleton member; 
injecting soft synthetic resin into said mold; and 
removing portions of said fixing shafts project- 35 
ed from the surface of the doll after molding and 
treating marks left on the surface of the doll due 
to removal of the projected portions of said fix- 
ing shafts. 

40 

28. A method for manufacturing an elastic doll as de- 
fined in claim 27, wherein said treating of said marks 
is carried out by melting the surface of the doll. 



29. A method for manufacturing an elastic doll as de- 45 
fined in claim 27, wherein said skeleton member in- 
cludes a foot skeleton section incorporated in each 
of said legs; and 

a rear surface of a distal end of each of said 
cores corresponding to said foot skeleton section is so 
directly abutted against an inner surface of molding 
spaces in the mold, to thereby be securely held 
therein. 



30. A method for manufacturing an elastic doll as de- 55 
fined in claim 27, wherein said skeleton member is 
constituted by first cores made of metal and ar- 
ranged at sites in the doll corresponding to joints 
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(57) Abstract 

An elastic doll capable of being deformed in a natural shape by 
being bent at portions to be bent and by not being bent at portions not 
to be bent and capable of being downsized, the doll having a trunk 
(1), arms (2) and legs (3), with skeletons (7) buried in these members. 
Each skeleton (7) comprises a first metal cores (8) disposed at 
portions corresponding to joints and second hard-synthetic-resin cores 
(9) disposed at distal ends and portions corresponding to portions 
between adjacent joints. First cores (8) and second cores (9) are 
connected to one another, with first cores (8) covered with synthetic 
resin (6a) as needed. Skeletons (7) are covered with skin-muscle 
members (6) made of soft synthetic resin. 
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*«Mttx ±IBia«&*#$IIU fflSft^asttT'ffl^Dx ffitfl/tTtt^ttft^ 

*fc; ffliffci;#(;^«©-a5t^±;i) J ^+1-?)-i:A s ^<s 
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$80§©M^ 

#»SP»*aRLfc5M4A^<#:T&oTx #ttas»fcfcRiaM4©» 1 ©Stf J:$Ot 
£j*W118i©£ 2 ©£«■*:*»&*!)* Sgl©£#fcS!2©&tffctta*g;*J'U # 

*«W©#a&£JfiJtS8K:*^Tttx IB 1 ©&#«:&«»■£& !k #»SJ*m, 
H»£*tJi&-r*9S(ifc:Kit**tfcSI 1 ©JBttfcs fc«ffi;Rtfl»t)£-5HSilfflfc» 
H6-r*aJ(itiBB$ixfc^2©S;tt2:A»6«dc$n"t^So r H»C'*fJ6 

$ l©S»*E«-f*«Ji6-Cfe-3-C4) i^o 

*38is©»»&fi;ifiJB«fc:fc^Ttts £ i©&s&«5£j$8ii £&&»#© 
**in©#afc£mffi«fc:i3^TB^ se>c x sNSA^ttttrtSfcttftStts 

$ ftfcn i ©sm&s:^ eg #g& % & ©-e & % 0 

TO^lTft-f;:^^^ 

*£ffl©#a&^ll^«fc:l5^TBu RfflJSVWSU©* 1 ©Etm^frfcffiK 
* ft S # £ £ f * 4> © T" & -5 o 

*»iffl©#»fc!SJfcffiafc:J3^Ti±s $ l©&#©#SH4JSlft£ftT^3o 

^WSWCSaftflMftlStBfcfc^Ttis & 1 ©£*m£JR«©«fi«##* fca 
^tt3-f;M*fcJ&fi£Sftfc*>©TfcSo 

:M6ill3©#«fcfSltSJBtRfc^Tttx SI2©;S&fr£AB&^®£l*0froT@ 
£tt#JBJ$3*U ®[H^IIIU±Jft^S»©ttH^^«flli:ffi»tSSWr4 4»©-efe 

o 

*«w©»aasi«ijisti(it:*^Ta:s #tegB*j©pgiJB:£gp£§* % isssc© 
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JfcT*»ttfcEBSftfca2©&«fcfr&*Jfc£ftx IB<*»fc:B:±Tfc:ffiVa 3 
*©!!! 1 ©fcttfcEBU *©5 *>j3o{i©li! 1 ©»*JttS^CrtfllC*ft^fiR* 

LTx *#SW©aM4A^#©«3fi:*iStix #tt»*r«^»«*ffl^TRHJM4 
**r4»l©a;*JtHr*miHI**^Tlll2©««-*'f >tf-hdWBU HI© 

»ttfci(S2©s»fc4«a»*nfctt»©#tt«»ff*j&BKr*ii:i:x 

!K ^BBttzm2©««i:^^!gi5^J;* J ^S1-?»*)©T*fe?>o 

*l6W©^?a3&:JliliJlMl^c*^^Tttx #«»#i*^*m##y*k7 4 >®B£ 

*«?8'©Sfa**lfiJBtllt*^Tttx 3lttA^#ttllPI#aJi:l»»i:IHia5i:*# 
U *ft*ft©rt»C#«»#*SKLfc*©Tfct>x #«»#tf»EM5m#fcK 

^-htttsitii, m 2 ©»«■*& AJKfraacHj£tt*^aijK«rs^i: 

£EBU- @^M«:^S©^®{v:@^tT#tSgI5«^^^^-&?.^i:i:x £12 
*«W©#»fc*tt«tRfc::fe^Tttx »4*©«l31l4A^#ail**IBl*-H:"r 

fT&5tl©1?&4o 

SO*-H«F/taill4, SWC^Ji&r** 2 ©*-Btt©5tSKI©Kii*^S© 
?$<D pg® lz ffi$ (i g & * * T @£ 1 4 d i: £ Str . 
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* s v B8«t*H6t4Sffit:iB«*nfciJl©S;*ri: N fci*a$£tfl»!)£3IH»ia 

#36 W ©*?*& £1 JtiAStt (I * V ^ X HU S! 2 © © -5 *> H SS £ S if apffl £ 'J»£ 

a AE* ifi^gfe fc ft % gp© C @£tt fcjgtft t T l\ £ o 

■ ^n©rt«BC#ttffl*r*a»bfc»ttAJK*©)ajB^-C»-3Ts 
?EJl£fifcttM©;B;#£illliU i©S*r4»&AJK#Mt:SI^*li*3gffiJKfiE1-4 

ft^ l&£^©^3IttAB<fcM£&i!!!£^T^ft?©#,U^ 

*fcx #fcw#©w«iij£«s*u R£«c#jfcT*;B#©$fc«©aEtts 

HfiiSK:*HE;r4gPffllc:Efi*ixfc^JRK©SBl©S;»i:x 
*«SaWBD^^ H»IBt^1-SS(fi[CEH$nfc?SK^ttriii!l©^2© 
Sttfcfr&fllfiKU fifci5fcU±±TfcIIVa 3*©il 1 ©&#£IEgU ^©? 
*>iHl]©gi 1 ©&#tt5^Ci*g{MfcigfflJBj£r S©#£^o 
Jox.T\ #^#©S«-©^*.llgi5(zer D tra5|ii(z/h^@4Bfi£1--5©* s ff^ t 



m®©^#ftiftB^ 
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0 1 A&VB 1 Bteft#©A7&tt£^T§&BJ0-t"&*o 

0 21 **«3©— 3»tt AJB*©»3ftt:ffl t% * JB 1 

ei 3 i ±mm i ©mt t fc *fe«stt * * r aaia-c * * . 

081 H7 t*r»ttA»fr*e>&W»*r*l»5SLTiaat:««rLfcttJII* 

0101 #is»*r©flb©«**"fiE®iai?feSo. 

Ell 11 3o©#tt*j*»#fc#«Lfc#JS*w-r IEffii!T-fei)o 

hi 21 ±E#««ritaj»©a«g*ai*^rBiwia-cfe*. 
bi 3». #«»»©B6JBJBai%^-rBii!aiaT**o 

0141 #«S«%^1-]EliBlt»4o 

0151 &mtt®mi(D&tt£Gm®m*faWLx*$!i8 1 zmtT%mm 

. H 1 61 ¥M£©iE®0T*&3o 

HI 71 3H4A^*©^fiaa*fi£JBt-5«l«*w1-BlWiH-C&4. 

HI 81 *J8W©*6Cffe©lliliM!»C«43»ttA^(t:&^-fiEiiH-C*5. 

1191 HI 8t5%1-9M4A»*©#tt»»ft^tiEHiaT»*. 

02 01 ±E5H4A»fr©#tt»»©fllllH : T?fc*- 

H2 ltts rtWKtt©#»»»*^1"iEllHT*5. 

H2 2tt. •«H»ffll©H3ett*^TS»©lS*H"fffe4o 

02 3A, 02 3B£t>'02 3 CI ±l3#tt»»©«»**?B2SMtW«>fc 

02 41 j&J&ffi&©i£Kfifc*-riEiiiH-Cfca. 
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E2 5tt, H«lll|ia»fiB%^rtt*fiiBlT*5 0 

E2 7ii N L££t©j£i$$;ft©I&t£^TI8Bj^Tfcao 

sit 

WTx *«M©*J6©JKlB*»f*©Ellita£-3^T»«lt:Bii!l3r*o 
£t\ H2~E16 *W©JB«fc:o^TBW!r*. HI 2 C^Tft^ 2 3 
(is **W©»ttABi*:©Kaa^»t:«t-3-c§afflJ*fijaB1-*«^©«l ©&s* 
-©!fll©£^2 3fct±##£«Lfc»2©;S#0SSl©fflS#SjfcJB-r3 
HI ©^95 2 4 afc, «#*«Lfc^2©S«-©^2©ffl«-SBEJB-r*Sg2© 
&I3&2 4 b fc N ±R#^«Lfc^2©«;tJ©^3©aJ»*fi£JBr4!g3©$ia 
SB 2 4 ciltfftjfifc^tu ^J8tt*#T3tt£«£j6 l©Stt8 fcbT#';7DE 
U > $ © # U * U 7 > # It * ft S #M » ggjg £ H ^ T # « 95 *J 7 * 

&x 13l;*tiol:, «-^4»l©«*ir8 fcbTHfSBIPH**^TlB2©S; 
M©i§193#9 a t, !g2£C#9 bt. *3S«-9 cfc#JBfiK£ft, £1©;S# 

8#gtBtfcSi5^{±^n^n^ira5, fl*su ft £©«»»£#*& u #ttffl#7* 

a, 9b, 9 cttffitf&ft^ieCLfctO-EifeSo 
±iii©#*&a5**7 £-< >1t- hiiLT, H4fc:^r«k^ SII2©£M2 7t 

•5#tttt**7©«Hfc&ft»*J6£fiM&1-3o 3©PfL 6 ©«?&#» fcx 

#tt»»7©flJW^*^i|s^^:ttffl*ISS*t4*»*ffl^^*©T^ £^$#6 fc»2 
©Sft©il 1 9 a ~fg 3 9 c U±®MT S Z t C ft 6 , .0 5 C^ti^ 
tKfflfcffltffcKx #teSB**7 £&fa%m6 hft < . M&LTg 

*fcx *2©&**©»l»a9 a~*3ffl#9 ctt«Rft©TN ffilffc 
KRx MfiifilJCffi^rsSB l©S»8©»^T?ffliffL» JB 2 ©ffiflttflffa;: fctt 
ft^©T, KCifctffr&ffitfofc K±ft#rtffiT2J;9tcLTffi* s <2>^i*fi 
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d©*§^ 86l:^tJ:a^ ^fOl 1 ©S«8ff«)±t®f^5:M 
;i©#|&£4 h i: UT£ft©£2©;B** 9 Jtp$>&3#fc®#7 &4 > 

1?— h ill, ^ILfcfMIJ 7 £4 >-y— h fC^SM* 6*4 r 

iOHJHWCtn^ £ 2 ©£#fc&fl&#fc*Ji£^r 
*i ?> <fc -5 & £ i; < s W»& ££#r 0 ffifcf fc Wf C * 4 - i: 

a K^-x-fe^^^ii, M©m\ Li»*i#8&?rc*JB1"aAJ&<**J&fi£ 

*tBI7~iai 7*#S?.UT*f6W©fl!i©flJli©B8l%SlW-r4o H 7 ttSMS 
AJ&frOiEiBBI-CJfe !K 0 8SWE9tt±l33HlA^*©l , 3aJ«Jfi4^1"MBI 
SVflBfflEIT-feSo 3»ttAJBfrttlB*aJl i:l»a5 2 fcl»a3i:*^U If® 4© 
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^^l/>^^^^ K v- (fiffl fi/j-x ) bu 0 g=fc N JftDiSff 

x^* hv-©M{ii 0~2 0gg©*>©#,fc< N 5 U> 0 

HI 8 £tf HI 9lzm£ti%£olz. l¥ttAJe#©rtfiSCtt#«a$S 7 PSKSJu 
3©#1'§f![|5$'7&±IEj&£!£W6 oTSfctlTV^So 

#«SI5# 7 li^HOl 1 ©&# 8 k«H^fifc»j!l»©S§ 2 ©£# 9 
ttC*£Ufct>©-e.-& 1 ©;S#8tt§W5£»ffcTSSffifc:ffi1t£i'U %2<Dl& 
» 9 tt^SBgpav B D ^5 HttllBC»J6-r SSffifcEllS *xt ^ £ . 

tk ffiffil lx MSB1 2, Ml 3, Ml 4S17J£WS$1 5 icIJg£ 

©*^. o$0|tiai 6 fcJKflJl 7i:©P^ (Ml 8) ©W#K:»*Br -SSU^t 
4i*l ©S*J 8 b#IEM£ftT^£ 0 *flxffl*ssi:^9)Si*-Cttx BS)gfJ 1 6 kg 
SB 1 7 i:©H*j£«©H»k%itT £^*>5>-Cfe*o. 
^ITr©;SM^ir$~{^^ 

a^nfcss i©^«8 b#a**< % vfccMSHfcEBsnfc&ic&trs c# 

*<x KS2XU t IHiaJ3 tiB«cVnfcfll ©S^8 a#S4>H<J&fifcc**n:^* 0 
fc£U £ft£©Mt±j&rLfc±fB©0yfcfl&5j&gl±&M. ffiff©3Ig^£% 
Iltll^naj;^, g;fc, Hl©&**8tt£T©HS5fc:**jS-f 

ers«&fit±&<x -a©H»tsar*«dtT*oT*«t^o &^ tg 1 

&Cx ±*B!B l©Sfa8ii£f&®Ii6 aCiotSbftT^S. ^©-&fi£^Sg 
6 ate, ^lOStJS^gi^fiT-^fiilft^&ft^i^crSiCTifet)^ ±iB& 

RjffiWEx^* h v-£jHRbfcig£, *©SiJtte2 5 - 3 5 g£© *>©#§•*>«£ 
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<, ffiflE3'o#fiarefc3o I10SS8^fimi6a-Cl?ifiliv HI© 
St* 8 tf^Og&ttT^gT'^Ttlft #3 d h & < , ffl * #9- CJDto * J: "5 

S^Iftt^et-fiisso^PlitJIiitfT^^ IlS3 5S«jl5!:, ft 

Sg2©;S#9iii:HSSfcH©©IHIfc»tt&ft-C^2>o MSB 4, JB&51 0 

iUttSB IK Mil t&W 12, tSP 4 SlFMcEC 1 0 iU^gfJ 1 8 . RS18 
fcKSM 3, M 1 3 iiMgfJl 4, IKS 1 4 J: SMI 5 £:©Blfc:**i*ftfg2 
OS#9a, 9 b, 9c, 9 d, 9f, 9 g#IE§£tiT i^3 0 Z.ti*><D 
IS 2 ©£** 9 ttfifcgB 2 , W»3©$fc«SCiftW-e>*iT^So 3s £9$© 

S|lifilSfc**i*;M?-5 9 h, 9 i-e*riB2«DStt9 4*iE«$ixT^S. dft*)© 

SB2©^#9ttAM©#t:Mis-r*affitH»e)jiH fl#?>^£i>©T-&&^:fr 

hv-fcffl$tt©&SHK^«lli#»*L^. *©MH\ ±E&WBB#6 
«t<^r*©-Cx if !)ffitffcfcg£*SiB#&^K:&»x SS 2 ©Sft 9 hjfe^lgB 
» 6 fc©BBCSii^1"ixi J jB§*©SA»CI»±-C TfcSo 
±i£©«fc5fc:, I10SS8hLT!i B<*:fflltiE«^nfcSBl©i-S»8b 

Dfc<<ft*>o bfc^^T, «t DAH©H«©l!lSt3E<«cSo Sfc* % 1 ©& 
»8©J|fiai 9 &JSffiUTl^©T-, &ftf»*f 6 SttoT^fclBS Rlfl6£l±#ft 

sg i©&#8©*£, *fttt«fi>ri/*si*©«t^ ciEitrae&Sttft^. 

©StffcSifct-Si-StLT* <fci^o 38 1 ©£** 8©JSHttii!8fcftfcaJ 
$fc, IBl©&tJ8l±ittt©4>©£IB££a'i&^o Ell 0©«fc-5 C£JSSB©ai 
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tutUK 0»*hu 01 i<D&otzmM®2<D®feMf&®$i7 b&mttfflsi 

#T#3©T\ 3* h £S2 0 S*¥C L 
vtzztwctzz* ctoTv #teaM*7££S££5tt@£T?>;:2:# 

Cl©Jsi£> SSI 0 ttt^5?±»aJ2 1, R8$2©Mfci4*^Jf»?L 
2 2*BJEfcLT#ttBU HI 2Cw*iiS i5t±f3 2ttO#«H«J*S»7 a, 

MffiE§15 2 fcfflffSUl t*-mzTZ>mG&s fl5M2#££fc£#oT^£;fc&; 

±!35$£AB#©S!^£&©-Wio^Ti&BJra^ *1\ HI 1 3 iz 
&M2 3£&JRSl©ftl©£;#8 a, 8b, 8c^tOtti!:i 

st«. &S2 3fc{±±at©»2©«*r9 t»jter*»ttt:ia!»6ixfcffiH»2 

4 fl 1 ©;&#B5£» 2 5#J&fi££JxT^S. $ 1©S»8 a, 8b, 8 c© 

-^rtt^-^rtsr-SS^^ 

f§ l©£#8^iR§IH£r5«fc5fcLT4>«k^. 2 6{imSi©7>^- T'fei)o 

2 4t=aAU' #»»£S4H< fc* 01 4{Z^^nfc«t^(;mi©^8 (8 
a, 8 b, 8 c) tM2<DZU9 (9a-9i) 1 4*aHg*tiT#ftffl» 7 

*©»x ±e#te»**7 4iai 5csr»j©&s2 7CAiiTiaj£tSo ^© 

iS2 7Ctt#tt»*J7©^ *^l©«;»8©»aiSJi:§6»i:Mx ESC©* 
£BSflJ2 8#JBfifc$^ #£F^8B2 8 tl±7>±-2 6 a#BlnLT^a. H 2 

© & nt 9 ii & s % s i: s § { z £ s © i*i ffly i ; m m £ n t @ ^ n 4 . & s * a u 

T#«3$#7*H£Lfc&* 7 2 6 a A> *> a AT 3o 3©h#, 
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HOSt}8 l:W5 7>t-2 6 aHtt^Jg3 0 ©gfcRj3§t£x77. h v-£, 
ifcglk ^a$&I>"£S|5©^ >^--2 6 aUiM 1 5©i&qJ^t4x7* 

$gg3 OO^qJ^ttx^T, a#&g£ft£ £: i: 4) liES 1 5©8ftqj2i 

hv-'c«fc5W«J2 9, *g|5 3 0 £l>-£g& 3 1 #fiW&3*lfci|MKffi 3 2 

S&fc* ±IB^M n °n3 2 1 7t^rai©^S3 3 HX*iTH£T*o ^© 
£S3 3l:tiM2 9, ^SP3 OSIFSSHS 1 ^I^T5lfiAlftC^M»ffl 
lstBi£& A 1-3 2^^3 4#J&j*£*i-t^4o &M3 309^2 9 N ^353 
0&tf£gB3 1 Ctt&T5ffl#l±£S!EB&l$fcE£3iT,* i: fcfcfc* iJiC«t 0 
±f3*SSo°a3 2ii£^3 3©£F^3 4£^fc#UiT@££ft£o &*x 
ffi3 2©**«$fl-©B£4SOSfc:Tafci&x -15<D£M 3 3 fcl^t> (B^' 
-f) ££Tv £©@££>©ft^C±IS^ n a D3 2©Tfl£^£l&£^*0#*? 
*b'^« £M3 3*HfcfcSL 7>^--2 6 bi»&8»*m («£3 0©^qJ§I 
^x^X h v-) «>iP»K:!feS3 3Zffl< H7fc*£ftfcJ:$ 

Mt»@^K>©»3 5#o<#, z:©a5^H:a«ttTafc«tonT^ajtii 

{tT-(i*^o 0iJx«s MSB 2 9/M3 0&tfJ£S3 1 £gS$xgT-fi!j©£l5#-i: 
i: * t:«f 3 £ ? c b T « <fc <^o 

#&£&T-ffl#-i>©£K±T£^i:#T-^ ffltffc i: SCIS 1 ©»#©-»£& 
ffictatte>*u ®H^^Bi* i ^^^tiT^?)©T'ffl* s 5-i:A s ^<v HffiW 

*mmmiz&i\z, m 1 ©s#*a-5-&^WBifcft^siJtJ©ifeR^«iii:* 
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*\ Aiiifcifi^jsjiitfftfeft* 'j7WSi±t5o tit. ni<D&ttttft&-?s 
^ct^d^rnif, ffitf©gj&tt£ttT&<datf©aifc4>ji&*o Lfc#oT, 

#©aj(ft£i£toLOffitf#*§&*ia B 
£ Sfall £ C @£ T 3 £ i: # T- § £ o 

i5fa*$>z>m%.m%.tz>ztftT'Z?>o % it* $ i©fc#£3.-r;i/ttfc:j&j*t 

*#BW©£e>£flli©glfli©7fcSS:&iai 8~H2 7 z^mLxmwtZo 

*JS%*rEiiEiaif(l8®BI-C»4e PM4A^&fcfcJPftSi5 1 fcftffi 2 2: Mi; 3 J: 
£*U m»©±»t:l8:»t5)ixfctSK>5CM (H*"&r) #*fl&££££8 
«k -5 {3 Jfcj&S ftT ^ * • . «fiE© JIJIS©JBJB i: HfK SMS A^#©*®tt 
ttK^»lli*6)fi£4JSWgPtJ6t:«toT*fi£^nT^5. LT, 1211 9SI>" 
H 2' 0 Ji4 J: -5 AJBfc©& fcSB# 6 ©rtSUt 7 

7 li^M^©^ 1 ©&# 5 8 2:«K^fiKttlitS[©ff 2 ©&# 9 i: £- 

1-«ctot.x £ l ©&** 5 8 tiflu ZryuxmcDn&izl-DTMmzti. MSB* 
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JHSIk MSB. M* KSXlF£MKEfi£ftT^*. £fc> JHftS 1 

o$ t> fl^JgC i:J3Ig|5i:©F^ (VLB) ©#.tc»flst 5»#£4>* 1 ©&fa 
.5 8#iEl£ft"t^2>o 

1 ©St* 5 8tt«$(ftfc:*"3T*©8jB t l*&-3Tl>4o *fflx 

©Stt5 8#*<s KaJ2aVW93tES#lxfc*l<0^»5 8i«g*ffll<?& 

&l@5tElTa$Efc-efco-£*> «fc^ 0 IB 1 ©Sfa 5 8 ©SSgfSttBffi JS^S5 
U 6 £&oTft£g£li b&^«fc"5 UTS©* 5 *?!; b^o 

■ (§Ufil5i:KS©IB) fctt±Tfc3*©Bl©:&#5 8 a, 58 
b N 5 8 c#iE§£*iTl->3o ^LTs fiffiS©£ 1 ©&# 5 8 a, 5 8 c.ttll> 
£rt{B!l£^ffiM£*vt^3o dtifc±!K **©*i£©£l©;B#5 8bC£ 
DlBfl;«l##V*C.i:#fc^. PifflS©* 1 ©S» 5 8 ifi%m LT ^4 - i: * 6 * 
HfrWl© r ^t)j i: r BU^©ffllfj r«^©fflHfj t^o£BZt^xnm 

— f§T©~;^r91£ISir^ll^ 

vm. sSx ±ws* Twas* j£S£***r a suttee *n*ax*2©;&#9# 
e§£ ftx ^* c h ©m 2 ©st* 9 tt AB©#ta*&-r *u 

m2<Di&tt9t&fa8m6 tvrsizwti'Pttittmz z><D*&mzm±x-z%i? 

£?>ti. ±IB^S5 3 8 ©^mfIJ©^Si:. ±8«ISit:»lRraSB2©S«-9 f © 
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m®(Dimts 1H» (W»©±iJ) 'fc»/fct**2©;B;#9 d©±BCttx zti 
±IB»2©«;»9*»fel4'A^#«iBtlRli)»-3'rHJfe«l3 6#J&fifc£JxT 

±w»au c TW»t»j»r%*2©s;tt9 f * 9 gfc6vtje«fc:»j6-i-ajii2 

©««9ittt, J&B§5fcliia2 1&VIII2 2ti^£ft*£?t;:, **i?*i{IJ£ 
(Cl^f43 6#£Hiff2{££ft,T^£o ttzs MfcttJSSTa* 2 ©&tt 9 e 
*T£fcH5£Hl3 6#&ttIJ&fifc$*iT^S, £S£$4 3 6 ttAJfcttMSTgtli 
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